Lecture 22 - Dec. 1
Syntactic Analysis

Canonical Collection vs. Subset States
Algorithms: closure, goto



Announcements

- Project final submission guideline to be released on Friday

- Review session on Thursday, December 8?







CC Construction: closure

ALGORITHM: closure
INPUT: CFG G=(V, ¥, R, S), a|set|s of LR(1) items
OUTPUT: a set of LR(1) items
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“Analogy: E-NFA to DFA

Subset construction (with lazy evaluation and
epsilon closures ) produces a DFA transition table. C >_ ) 'Y
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For example, 6({qo, g1}, d) is calculated as follows:

U{ECLOSE(q) | g € 6(qo,d) ud(ar, d)}
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Calcula’rof the following grammar.

7 Closure of the singleton set containing the parsers initial state.

ALGORITHM:
INPUT: C 7, X, R, S), a set § of LR(1) items
OUTPUT: a set of LR(1) items
PROCEDURE :
lastS := @
while (/astS = s) :
lastS := s

Goal — List
List —> List Pair

| Pair
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for [A—>.--e C §, a]es:
9 for ¢ - ~v€eR:
10 for b eFIrsT(da):

11 s:=su{[C —ey, b] }
12 return S

Pair — ( Pair )
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CC Construction: cco Step 1

1 Goal — List
2 List — List Pair

(0) [ Goal e List, eof ] initial parser state

Hint 1. How is [(:)—> “ instantiated? 3 | FPair
C‘Oﬁ] @ @g% 4  Pair — ( Pair )
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Hint 3. FIRST(3a) = FIRY{ ( & &) = FrpTC ef) - § o §

Too voa LRCD) ctoms -
How should s be extended? / [ [‘Kt e [;gt E{r ,oo)l:]
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for (€ — v € R:

for b eFirsT(da):

s :=su {[c -G,




CC Construction: cco Step 2

(0) [ Goal — e List, eof ]
(1) [ List — e List Pair, eof ]

(2) [ List —_e Pair, eof ]

ket & 7‘(( P
Hint 1. How is [A—>E- C 6 a] nstantiated?

Hint 2.What are C — y € R?

Goal — List

List — List Pair

Pair — ( Pair )

1
2
3 | Pair
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Hint 3. FIRST(3a) = T4y (£ &P )= [RST(e}) = Tef ]
How should s be extended? [Zw->0 ( Kﬁr) 3 &PJ
for [A—>-.-e C &, a]es: [Vm;,_).(), & 3

for (€ — v €R:
iy

for b e FIRsST(da):
su{|[ € —ey, b]|}

0 =1 [List — e Pair, eof] [List — e Pair, (] [Pair — e ( Pair ), eof]
[Pair — o ( Pair ),(] [Pair — e ( ), eof] [Pair — o ( ),(]

l[Gaal — e List, eof] [List— e List Pair, eof] [List — e List Pair, (] l
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CC Construction: cco Step 3

Goal — List
) [ G.Oal — e List, eof ] List — List Pair
(1) [ List — e List Pair, eof ] | Pair_
(2) [ List — e Pair, eof ] Pair — ( Pair )
(3) [ Pair — e ( Pair ), eof ] L)
(4) [ Pair — .é) eo{]t 7o
Hint 1. How is A—>.B_ C 0, a | instantiated?

Hint 2 What are C —ycR? “T¢ ¢ Fiﬂﬂ%")’ T 3
Hint 3. FIRST(5a) = Lim(@&P,{ ( 3 LZ(C{’ = o Z(ci %‘6’3 C]

How should s be extended? — [Z‘(S{'*? o FN( s ( ]

for [A—>---e¢ C 6, a]es:
for C —> veR:

for b eFirsT(da):




CC Construction: cco Step 4

(0) [ Goal — e List, eof ] (5) [ List — e List Pair, (] List > List Pair
(1) [ List — e List Pair, eof ] (6)-[ List — e Pair, (] \ Pair
(2) [ List — e Pair, eof ] Pair — ( Pair )
(3) [ Pair — e ( Pair ), eof ] )

(4) [ Pair — o %’)é‘egf wE (
» Hint 1. How is [A — p *C 9, a ] instantiated?

, Hint 2 What are C — y € R? { CS ﬁuo ﬁdd?'l"/;d&[ 42([) (oS-
Hint 3. FIRST(5a) = FIRY( ( € ( ) = = 5
How should s be extended? AR X GZ”) Q

for [A—>---e¢ C 6, a]es: Z- C)%((9 () C J

for C —> veR:

Goal — List

for b eFirsT(da):
:=suU{[C —ey, b]}




CC Construction: goto @

1 N ALGORITHM: [goio |

2 INPUT: |a set 8 of LR(1) items,| a symbol

3 OUTPUT:|a set of LR(I) items

4 N PROCEDURE? P I we{'
5 moved := & (ql*"q,eod it
6 for ijteme s: o x

7 if jtem=[a — BelXp, a] then

8 moved := movedu { [a —

9 end

10 return closure(moved)

: E-NFA to DFA

-
Subset construction (with lazy evaluation and f/wf
epsilon closures ) produces a DFA transiti
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For example, 6({qo, g1}, d) is calculated as follows: [d€0..9] (?l d >
3

U{ECLOSE(q) | g € (g0, d) ud(qn,d)}



CC Construction: goto

Goal — List

1

2 List — List Pair
3 | Pair
4
5

Calculate goto( cco, ()
i.e., "next subset state” from cco taking (

[l > (B, ()
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ALGORITHM: gofo
INPUT: a set S of LR(1) items, a symbol X
OUTPUT: a set of LR(1) items

PROCEDURE :

moved := @ / .d"g o ‘f”"ﬂol

for iteme s:
if item=[a — p 0@5, a] then
moved := movedu { [aa — Bxed, a] }
end
return closure(moved)

SQOwWwoo~NoOOOa~WN

—_

[Pair — e (), )] [Pair — (e ), eof] [Pair — (o), (]

[Pair — o ( Pair), )] [Pair = ( e Pair ), eof] [Pair—>£oPairl,£]]



